MATERIALS AND METHODS

Cell lines
The five-cloned murine T helper cell lines used in this study are described in detail elsewhere (21-25 An antisera directed at the sequence N-acetyl-TyrGly-Gly-Phe-X was used to detect all opioid peptides (35). This assay is amino terminal-specific and thus requires an N-acetylated tyrosine at the amino terminus. This assay does not detect nonacetylated Tyr-Gly-GlyPhe-X sequences, or this sequence embedded in larger peptides.
Endogenously N-acetylated opioids were not detected in the immune samples (data not shown). After in vitro acetylation of sample, this assay can detect in vivo nonacetylated opioid peptides with a free Tyr-Gly-Gly-Phe-X sequence (36). Thus, this procedure allows for the detection of all known opioid peptides with a free Tyr-Gly-Gly-Phe-X sequence, but it will not detect Tyr-Gly-Gly-Phe-X sequences embedded in precursor molecules.
In vitro acetylation was performed by addition of acetic anhydride to dried sample aliquots as previously described (36). (Fig. 1 ). Gel filtration chromatography ( Fig. 2A) of the opioid immunoreactive material from Con A-stimulated 11/3B supernatants showed that most of the total opioid material existed in high-molecular-weight material. This material ranged in molecular weight from >15,000 to about 3000. Free opioid material was present in much lower quantities than total opioid material, and it eluted in two broad peaks. The first had a molecular weight of about 13,000 and the second of about 3000. The Met-enkephalin-Arg-Phe immunoreactivity also eluted as two peaks. The first peak eluted in the exclusion fractions and the second eluted at a molecular weight of about 3200. Similar gel filtration chromatography results were obtained for Con A-stimulated supernatants from D1.5, D10.G4.1, and C4 cell lines (data not shown).
Gel filtration of rat brain extracts (Fig. 2B) showed that most opioid sequences occur as low-molecularweight (<1000) free opioids. Only a small minority of additional high-molecular-weight material was detected by the total opioid assay. The Met-enkephalin-Arg-Phe immunoreactivity in brain eluted exclusively as lowmolecular-weight (<1000) material.
Gel chromatography of bovine adrenal extracts (Fig. 2C) showed abundant free opioid material in the 3000-5000 molecular weight range. Additional high-molecular-weight material was detected by the total opioid assay. The Metenkephalin-Arg-Phe immunoreactivity in bovine adrenal extracts eluted primarily at a molecular weight of about 3700; some additional material eluted at higher molecular weights.
These results for rat brain and bovine adrenal extracts are consistent with many previous investigations (19 8. 
